Background: Different types of impression materials and different procedures or methods have been introduced in Dentistry for preparing dowel crown. Materials and Methods: Injection technique with silicone impression materials are being extensively used by the materials to get an accurate impression. But whether this material neither ensures similar accuracy nor produces absolute accuracy. This study evaluate silicone impression material was efficient enough to produce nearest to actual intraradicular surface reproduction by assessing the void formation and dimensional accuracy. Conclusion:By assessing all the parameters the silicone impression material was proved to be the efficient for intraradicular surface reproduction.
Introduction
Reproduction of dowel space intra-radicular anatomy is essential to produce a dowel which is needed to produce a cast core. A cast dowel post and core system consists of a post and a core. A core is defined as "the part of a preparation for an indirect restoration consisting of restorative material". The post is the part of the preparation that is inserted in to the prepared root canal of a tooth. Appropriate endodontic treatment and subsequent coronal restoration to teeth that were once thought of as "hopeless" or "lost" may contribute to improving aesthetics, function and maintaining the stability of the dental archea 1 .
The use of endodontically treated teeth as abutments for fixed or removable prosthesis has provided successful clinical results over time 2 . Reproduction of cast dowel-core patterns can be taken either by direct technique or indirect technique [3] [4] . An impression that does not produce proper reproduction of the radicular surface anatomy will have to be discarded and a remake of the impression will have to be taken. This causes the waste of valuable chair side time for the dentist and also may be an annoyance to the patient 5 .
Among the materials used for taking reproduction of the dowel space silicone impression material is commonly used. In recent literature, overcoming the drawbacks using the material while reproducing the intra-radicular surface anatomy has been described by using injection technique and supporting the impression with a post.
Various invitro study had been performed to reproduce dowel space intra radicular anatomy, to detect voids formation, size of the voids and their position but there may be no such type of in vivo study has been found in the literature.
Therefore, the purpose of this is study to evaluate and describe the efficiency of silicone impression material for dowel crown to know whether it provides better prognosis and higher success for reproduction of intra-radicular surface anatomy by using injection technique.
Materials and Methods
The observational in vivo study was conducted in the Department of Prosthodontics, Bangabandhu Sheikh Mujib Medical University, Shahbagh, Dhaka-1000, Bangladesh. The duration of study was from January 2006 to June 2008.
Study sample:
Twenty maxillary and mandibular teeth needed for dowel crown were selected to take the impression for post.
Inclusion criteria:
Only badly broken down endodontically treated mandibular and maxillary anterior teeth. Teeth containing only one canal. Teeth with coronal tooth structure more than 2mm above the gingiva. Teeth with good apical seal
Clinical procedure
All procedures were carried out by aseptic measures. Radiographs were taken of the teeth to see the adequacy of root canal filling.
The working lengths of the teeth were determined with the help of previous records and radiographs.
Axial and incisal reduction of 2.0mm were accomplished with a flat end tapered diamond. Labial reduction was done 2.0 mm deep axially. Lingual reduction was done with a small wheel diamond. All existing restorations, caries and thin or unsupported tooth structure was removed but preserve as much coronal tooth structure as possible, to enable the axial walls of the crown to externally brace the tooth. Measurement of a peeso reamer against a radiograph of the tooth being restored was done to determine the length to which the instrument will be inserted into the canal. A silicone rubber endodontic stop was slided onto the shank of the reamer, aligning it with a landmark such as the incisal edge of the adjacent tooth to ensure insertion of the instrument to the proper depth in the tooth. Isolation of the area by cotton rolls were done to prevent contamination of the canal and to protect nearby tissues. The canal was enlarged using the largest peeso reamer that will fit into the canal. The canals were enlarged according to the general guidelines for the final dowel diameter for the individual tooth requirement. The canals were enlarged sequentially until reaching the size that has been decided upon for that tooth (there should be a minimum thickness of 1.0mm of tooth structure around the dowel at midroot and beyond). A no. 170 bur was used to make a keyway or groove (anti rotational groove) in the orifice of circular canals (approximately 0.6mm depth and 4 mm length) where the bulk of remaining tooth structure was the greatest. A flame diamond was used to place a contrabevel around the external periphery of the preparation.
Plastic post selection
Plastic post patterns were selected that fits passively to the base of the prepared canal of the teeth. Lightbodied silicone (polysiloxane) impression material (Oranwash L, Zhermack, Italy) was manipulated according to the manufacturer's instruction. The light bodied silicone was inserted into the tube of a syringe (JIM-bangla co.ltd. disposable syringe) fitted with an 18 gauze needle (Doctor hypodermic needle, Japan) and the tube plug seated. The light bodied silicone was injected into the dowel space by introducing the tip of the needle to the bottom of the prepared dowel space and back-fill completely to the orifice of the dowel space. The post which had been previously thinly coated with an adhesive (Chalk Tray Adhesive, Dentsply) 15 minutes prior was inserted into the canal of the prepared length. The impression was allowed to polymerize for 6 minutes ( Fig. 1 a-h ). The impression was removed and evaluated under a magnifying loupe.
Figure 1(a-h): Procedure of dowel space pattern by light-bodied silicone.

Evaluation of voids
The impression of the dowel space of each tooth was
Efficacy of silicone as a dowel impression material observed under a magnifying loupe with magnification of 4X (Lactona magnifying loupe, Japan) and evaluated for number, size, and location of voids along the length of the dowel impression. Data were collected and analyzed.
Results
Discussion
During taking impression silicone was used as an impression material and injection technique was followed. This technique helped us to facilitate the free flow of the material into the tiniest dowel space and thus prevented the air trapping within the material. Chee et al. 6 used a reliable technique to insert impression material into the dowel space along with an injection needle to function as a vent to allow the escape of air that remained in the dowel space. When local anesthetic needle is used, it should be secured with dental floss to prevent accidental swallowing or aspiration by the patient. The technique used in this study omits need to use an injection needle as a vent, so it eliminates the chance of swallowing or aspiration of the needle by the patient. Furthermore the use of vents may be limited to silicone material only and might not be practical when used for acrylic resin and inlay casting wax.
Sherfuddin and Abdullah 7 showed that the method of injection has been started to produce void free casts using dental stone from vinyl polysiloxane impressions by controlling the rate of flow of material and filling the material from bottom to up.
This study was found that silicone impression material has shown the only 5% void formation, which demonstrates the efficacy of silicone as dowel impression material in regards of void formation.
TM & Ercoli 8 , identified that the use of silicone as dowel impression material reduces the problem of void formation. Stackhouse FL 9 regarding the position and size of the voids, the voids produced from the impression by light body silicone were only in apical 1/3 rd and also of smaller size. Kim et al. (2001) identified that dimensional changes type of silicone impression materials was smaller than that of other type's impression materials 10 .
According to the results silicone as dowel impression material has shown almost 100% efficacy and clinical evaluation has shown good results while making patterns in patients using this technique 11, 12 . Varieties of silicone as dowel impression material other than that used in this study are available (GC Pattern resin, GC Corp, Tokyo, Japan) which have slightly different properties. Shrestha 13 with the same materials and methods silicone as dowel impression material has shown more or less similar result. According to the results silicone impression materials has shown superior efficacy.
However, clinical evaluation has shown good results while making patterns in patients using this technique 14, 15 .
Howlader TB, Alam MK , Sultana A 
333
Conclusion
Based on the reflection of this study light-bodied silicone is detected as an efficient intra-radicular surface reproduction of dowel space impression material in terms of number of voids, their position, size, as well as dimensional accuracy.
